In this study, we investigated whether previously stressed rats with learned helplessness (LH) paradigm could recover from depressive-like behavior four weeks after the exposure, and also whether chronic treatment with valproic acid (VPA) could prevent behavioral despair due to the second stress on days 54 in these animals.
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In this study, we investigated whether previously stressed rats with learned helplessness (LH) paradigm could recover from depressive-like behavior four weeks after the exposure, and also whether chronic treatment with valproic acid (VPA) could prevent behavioral despair due to the second stress on days 54 in these animals.
Four weeks after induction of LH, we confirmed behavioral remission in the previously stressed rats. Two-way analysis of variance (ANOVA) performed with two factors, pretreatment (LH or Control) and drug (VPA or Saline), revealed a significant main effect of the drug on immobility time in forced swimming test. Post hoc test showed a shorter immobility time in the LH + VPA group than in the LH + Saline group. Immunohistochemical study of synapsin I showed a significant effect of drug by pretreatment interaction on immunoreactivity of synapsin I in the hippocampus: its expression levels in the regions were higher in the LH + VPA group than in the LH + Saline group.
These results suggest that VPA could prevent the reappearance of stress-induced depressive-like behaviors in the rats recovering from prior stress, and that the drug-induced presynaptic changes in the expression of synapsin I in the hippocampus of LH animals might be related to improved tolerance toward the stress.
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Introduction
Major depressive disorder is one of the most common and serious health problems in societies worldwide. Appropriate pharmacological or psychotherapeutic treatments are becoming accessible to increasing numbers of patients. Nevertheless, it is still associated with high rates of relapse and recurrence during a patient's lifetime. Although the average rate of recurrence in patients continuing with antidepressants was found to be 10%, their discontinuation resulted in an increase in this rate to 30% (Hirschfeld, 2001 ). Thus, a better understanding of the biological basis of recurrence is needed to reduce this rate.
Abbreviations: BDNF, brain-derived neurotrophic factor; ELISA, enzyme-linked immunosorbent assay; FST, forced swimming test; LH, learned helplessness; MAP-2, microtubule-associated protein-2; VPA, valproic acid.
* The hippocampus is important in cognitive processes such as learning and memory (Eichenbaum et al., 1996) . Several magnetic resonance imaging (MRI) studies have demonstrated decreased volume of the hippocampus in patients with major depression (Mervaala et al., 2002) . Preclinical studies have shown that exposure to stress causes a range of changes in neuronal elements of this structure. These include shrinkage of apical dendrites of CA3 pyramidal neurons (Magariños et al., 1996) , downregulation of neurogenesis in dentate gyrus and putative glial changes (Czéh and Lucassen, 2007 for a review). Moreover, synapse-related components in the hippocampus have also been found to be affected functionally and morphologically by stress conditions (Sousa et al., 2000; Rosenbrock et al., 2005) . Antidepressants were shown to reverse some of the adverse effects of stress on the synaptic/dendritic structure in this brain region (Sairanen et al., 2007) . Taken together, these results indicate enormous vulnerability to stress of the synaptic structures in the hippocampus and the ability of antidepressants to reverse the disadvantageous changes.
Learned helplessness (LH) paradigm is thought to be an animal model of depression (Seligman and Beagley, 1975) . It has been well documented that LH rats present behavioral and neurochemical abnormalities that appear to be associated with depression (Martin et al., 1990) . Iwata et al. (2006) showed that the expression of synapsin I (presynaptic marker) was decreased and that
